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INTRODUCTION

This paper will not attempt to review the entire history of the
use of operant conditioning to modify behavior.

Neither will it en

deavor to point out the fallacies inherent (scientifically speaking)
in traditional or medical model theories of human behavior.

These

areas have been sufficiently covered many times by several authors.
Examples include the introductions from Complex Human Behavior
(Staats and Staats, 1964), Control of Human Behavior (Ulrich,
Stachnik, and Mabry, 1966) and Principles of Behavioral Analysis
(Millensen, 1967).

Perhaps the most comprehensive and thorough

coverage given the emergence and application of a scientific
psychology to deviant human behavior is the introduction to Case
Studies in Behavior Modification, by Ullmann and Krasner (1965).

The

authors discuss at length the theoretical bases of diagnoses and
treatments within both the traditional and learning theory models.
The research described in the present paper is based upon a
natural science model of behavior in which there is a preference for
parsimonious analysis of behavior, utilizing principles which have
been empirically determined.
The application of learning theory principles to modify
specific human responses has been successful in many settings, in
cluding mental hospitals.

Among those working with institution

alized patients and describing experiments using reinforcement
techniques to increase low rate behaviors are Kale, Kaye, Whelan,

1

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

2

and Hopkins (1968); Aylion and Azrin (1968a); and Hopkins (1968).
Examples of conditioning patients' verbal behaviors include reports
by Ayllon and Haughton (1964) and Sherman (1965).
Not all experiments have dealt with increasing the rate of
existing responses.

New responses have been taught to institution

alized patients as reported by Lovaas, Schaeffer, and Simons (1965),
in whose experiments social behaviors were established in autistic
children using electric shock.
Much of the work with children in which operant conditioning
procedures have been used has centered around the modification of
high rate inappropriate behaviors, such as excessive scratching
(Allen and Harris, 1965); regressed crawling (Harris, Johnston,
Kelly, and Wolf, 1964); vomiting (Wolf, Bimbrauer, Williams, and
Lawler, 1965); persistent enuresis (Wickes, 1958); and operant
crying (Hart, Allen, Buell, Harris, and Wolf, 1964).

Even the

severely disruptive and aggressive behaxjprs of a seven-year-old re
tardate were brought under control by the use of reinforcement and
brief time-outs, as reported in a study by Bostow and Bailey (1969).
Recently behavioral psychologists have been applying operant
principles to classroom behaviors of children in both normal and
special educational settings.

The traditional method for treating

children exhibiting school behavior problems has been to refer them
to specialists (e.g., social workers, psychologists, psychiatrists,
speech therapists, remedial reading teachers) at a cliuic or within
their school.

Often the treatment given by these specialists con-
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sists of meeting with the child for a small amount of time per week.
It is questionable how much effect a program like this can have upon
a child's classroom behavior.

This is not to imply that such prac

tices are totally ineffectual, but neither has much evidence been
gathered to indicate their effectiveness.

Behavioral science indi

cates that we do what we do because of what happens to us in our
environment, which suggests that a child's problem can be solved by
appropriate manipulations of his environment.

Often a weekly conver

sation with a specialist is not a sufficient change in a child's en
vironment to produce significant changes in his behavior.
An alternative would be to change certain aspects of his social
and non-social environment throughout the day or at appropriate times
during the day.

This relatively comprehensive change in his environ

ment should be more effective than having the child in a specially
structured setting once or twice a week for short periods, with the
remaining time spent under conditions which could be maintaining the
behavior problems or which may even have produced them.
It is for the above reasons that recent emphasis has been
placed on modification of school behaviors within the schoolroom
itself.

Much has been learned from studies using the classroom as

the experimental setting.

In cases where the teacher has dispensed

her attention and praise to students consequent upon desired be
haviors, the results have often shown such social attention to be a
powerful reinforcer.

This is evidenced by an experiment described

by Thomas, Becker, and Armstrong (1968) in which they used teacher
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attention to produce and eliminate disruptive classroom behaviors.
Allen, Hart, Buell, Harris, and Wolf (1964) modified the isolate be
havior of a nursery school child by the systematic use of social
reinforcement.

In another case, it was found by Zimmerman and

Zimmerman (1962) that when teacher attention was no longer made con
tingent upon inappropriate responses those responses gradually extin
guished.

In an interesting study by Madsen, Becker, Thomas, Koser,

and Plager (in press) it was discovered that attention from the
teacher in the form of sit down commands was actually reinforcing the
children's getting out-of-seat responses.

Under the experimenter's

instructions, the teacher began ignoring the children out of their
seats and began praising those sitting properly.

Following the

initiation of this procedure a marked decrease was soon observed in
the number of inappropriate out-of-seat behaviors.
All of the above investigations have dealt with the modifica
tion of specific social behaviors within the school setting.

As

Lovitt, Kunzelmann, Nolen, and Hulten (1968) point out about operant
conditioning techniques,
"the majority of reports from classroom settings describe
how these techniques have been used to attenuate a
variety of socially inappropriate behaviors. Few investi
gations have attempted to accelerate academic responses.
Indeed, while many teachers see the use of behavioral
management practices as effective with deceleration
targets, they do not see it as effective with accelera
tion targets."
Some of the few studies involving increasing certain academic
response rates are those by Homme, deBaca, Devine, Steinhorst, and
Rickert (1963); Hawkins (1967); and Smith, Campbell, and Jinkins

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

(in press).

In one case (Lovitt and Curtis, 1969) academic response

rates were even modified through a student's self-imposed contin
gencies.

In the cases where tokens were used to modify academic

behaviors, it is pointed out that the tokens were not intrinsically
reinforcing, and that it took specific procedures to endow them with
conditioned generalized reinforcing properties.

For example, in the

classrooms described by Hawkins (1967), the students received tokens
following appropriate responses and during specified times could use
them to "buy" items from a "store" in the schoolroom or "rent" toys
and games for certain amounts of time.
The use of tokens as conditioned generalized reinforcers is
quite advantageous to the behavior modifier in education and is
becoming a more popular technique.

This view is supported by Kanfer

(1966) in his experiment which concluded that conditioned generalized
reinforcers were more powerful than simple secondary reinforcers.
Use of token economies has been found to be successful in many
situations.

Ayllon and Azrin (1968b) describe a token economy set

up within several programs in the Anna State Hospital.

Phillips

(1968) reports the effective use of tokens in a home-style rehabili
tation setting for "pre-delinquent" boys.

Two instances in which

classroom behaviors have been controlled using tokens as reinforcers
are described by Chalfant and Nitzman (1966) and Willock and Bushell
(1967).
O'Leary, Becker, Evans, and Saudargas (1969) point out that
when token economies have been in use in a classroom it is then
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possible for the teacher to transfer classroom control from the tokens
to reinforcers existing within the educational setting.
With the observed feasibility of applying reinforcement prin
ciples to educational environments, and instructing teachers in their
use, the extending of operant techniques to the home and parents has
been attempted.

In one instance (Hall and Broden, 1967) parents

initially unskilled in operant conditioning were taught to modify the
behaviors of their brain-injured children through applying social
reinforcement.

Another investigation (Walder, Breiter, Cohen, Daston,

Forbes, and Mclntire, 1966) describes how
the

parents were instructed in

use of behavioral principles, and how they applied themsuccess

fully to the responses of their autistic children.

The authors also

list the three following general assumptions for teaching parents
behavior modification techniques:
"(1) the behaviors in question are maintained by the
environment, (2) the parents can be helped to change
their own behaviors so that desired behavior changes
in the child will occur, and (3) behavior changes in
the child will reinforce the parent's new behaviors."
Wahler, Winkel, Peterson, and Morrison (1965) based their wc;k with
parents on similar assumptions.
Hawkins, Peterson, Schweid, and Bijou (1966) describe the
coaching of a mother in the systematic use of reinforcement and
punishment to modify several "objectionable" behaviors exhibited by
her son, and Allen and Harris (1966) modified the excessive scratching
of a child by training the mother in the use of reinforcement proce
dures.

From these experiments the value of teaching parents operant
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conditioning techniques has been evidenced.

To make these principles

available to more parents, a programmed instruction booklet has been
written by Patterson and Gullion (1968), which outlines many basic
behavior control techniques and supplies the reader with excellent
examples of their use in the home setting.
Although there have been several experiments involving the modi
fication of children's behaviors by teachers in school and parents at
home, there appears to be a need for a combination of the two.

This

would involve having a student's home behavior under the control of
the classroom teacher, or his school behavior manipulated from the
home by the parents.

The feasibility and adaptability of children's

home behaviors being modified at school has yet to be reported on.

A

deficit also lies in the amount of evidence concerning the training of
parents at home to modify their children's classroom responses.

A

study by Sluyter (1969) demonstrated that the modification of academic
and social behaviors of four public school children could be accom
plished by instructing their parents in techniques of appropriate
consequation.

The parents based the consequation of their children's

school behaviors upon the receipt of a token earned by the student for
appropriate classroom responses.

If a token was not brought home,

the parents simply did not dispense their back-up reinforcers that
day.
Sluyter (1969) designed his experiment so that the subject
received a note (the token) indicating he had completed acceptable
classroom work.

The child was given the note after school under a
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delayed conditioning paradigm.

The delay technique was chosen because

the teacher would not have to interrupt her teaching activities to
dispense the tokens during class time.

Another study employing delay

of reinforcement techniques to modify school behaviors was that of
Schwarz and Hawkins (1968), in which four behaviors— face picking,
posture, writing size, and voice loudness--were modified using video
tape feedback to the subject after school and token reinforcers dis
pensed at the same time.
The above two studies both used delay of feedback as part of
their experimental manipulation of classroom behaviors.

The present

study was designed to assess the effect that immediate feedback, both
with and without training parents in behavior modification techniques,
would have on specific classroom behaviors.

The behaviors to be

modified were academic responses of elementary school children.

The

immediate feedback was in the form of token reinforcers exchangeable
for consequences to be applied in the child's home by the parents.
First it was determined whether the parents would spontaneously
take measures to modify their childrens' school performance once they
began receiving daily feedback concerning that performance.

Then the

parents were given instructions regarding appropriate techniques of
consequation while the daily feedback was continued.

METHOD
Subjects and Setting
The study was conducted as three separate, concurrent experi
ments, which will later be presented individually.

One male and two
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female elementary school children served as the subjects for the experi
ments.

Each of the subjects had been classed as an "underachiever",

and their teachers all felt that it was a "lack of motivation" which
resulted in the subject's low academic standing, rather than their
having inadequate academic skills.
The method of choosing the subjects involved the school princi
pal's selecting several possible student names based on low academic
standings.

Following this, the children's records were examined, and

only those with average or above average intelligence scores were con
sidered.

The three children with the largest discrepancy between

their indicated ability and their classroom standing were elected to
serve as subjects.
Following the selection of subjects, their parents were inter
viewed by the experimenter and were presented with a brief description
of the intended research.

The intention to train them in behavior

modification techniques in the latter stages of the study was not
discussed.

All of the parents gave their permission to have their

children included and indicated a desire to take part in the experi
ment.

After gaining the parents' permission, the experimenter talked

with each subject's teacher and acquainted her with the proposed pro
gram.

All agreed to participate and consented to remain within the

guidelines of the study.
The experimenter and the teachers ascertained the two academic
subject areas in which each child showed greatest need of remediation.
Each subject's performance in his two selected subject areas was
chosen as the dependent variable, provided that assignments in these
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two occurred at least two times a week (thus producing sufficiently
frequent data).

In each subject's case, mathematics was one of the

areas most in need of improvement.

The second area requiring improved

performance was reading for one subject, spelling for another, and
social studies for the third.

The experiment was designed to improve

each child's performance in his two selected subject areas.
General Procedure
The experiment consisted of three phases for each subject.

The

baseline condition was first, followed by two experimental phases.
The dependent variable for each subject was his performance in
his two poorest academic areas, with performance being indicated by
the percentage of the daily assigned items correctly completed.

Cal

culation of the percentage involved dividing the number of correct
answers by the total possible and was done by the teacher.

This was

the only calculation the teacher had to make to determine the sub
ject's performance for each day.

It was felt that this was not too

demanding on the teacher's time, and it allowed her to present quick
feedback to the subject concerning his daily academic achievements.
In addition to percentage of correct responses, each child's
performance relative to the rest of his class was determined inter
mittently.

This was done to examine the possibility of variations

in individual daily scores due to fluctuations in the difficulty of
assignments.

If the child's performance showed an increase due to

the teacher's making easier assignments, this would also be true of
the performance of his classmates, thus leaving the child's relative
performance unchanged.

Each subject's relative performance was
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determined by computing the percentage of the class whose scores were
higher than his.^- These calculations were completed by the experi
menter.
Except for the above, all data collections and computations
were carried out by the teacher.

Each day the teacher recorded

whether or not an assignment was given, the total raw score possible,
the number correctly completed by the subject, and (during the appro
priate phases) whether the subject received a note for that perfor
mance.
Phase one of the experiment consisted of the accumulation of
baseline data, against which would be assessed the effectiveness of
the experimental manipulations.

This involved "class-as-usual" for

the subjects, with no mention of the study being made to them by
either their teacher or their parents.
During this phase the subject's papers were handed in upon his
completing an assignment, but were not immediately scored.

Evalua

tion of the subject's daily academic performance was made after school
by his teacher, with occasional assistance from the experimenter.
Audio tape recorders were placed in two subjects' homes midway
through phase one.

The parents were asked to talk with their child

^■Percentage higher was selected for the following three reasons:
(a) a percentage number would not be misleadingly altered due to
daily fluctuations in class size; (b) it would allow his performance
to be shown as unexcelled whenever he achieved a perfect score; (c)
the subject's percentage of correct responses would hopefully be
plotted as an increasing function, and percentage of the class
scoring higher would hopefully be plotted as a decreasing function,
making the figures more amenable to interpretation.
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for a short period each day about school, ostensibly for the purpose
of the experimenter's "gaining some insight into the child's problem."
It was intended that the recorders should be left in the homes
throughout the study to observe changes in the verbal behavior of the
parent when the child began bringing home notes.

However, due to

difficulties the parents encountered in operating the recorders, few
tapes were clear enough to allow objective data recording.
The note-only phase followed the collection of sufficient base
line data and served as the first experimental condition.

Under this

situation the subject could receive a daily note or two indicating he
had performed well in one or both of the academic areas being
observed.

The notes were 2" x 11" pieces of paper containing the

date, the subject's name, the name of the academic areas, the
teacher's signature, and a statement that the subject had done a good
job in that area.

Receiving the notes was contingent upon the sub

ject's reaching or surpassing a predetermined criterion level of
academic performance.
Criterion levels were re-evaluated every week and were obtained
by mathematically determining the mean performance for the five pre
ceding data days.

The criterion was never decreased; when the mean

for a five-day period was lower than the mean for the previous fiveday period, the criterion employed during the previous week was
applied again.

This system was utilized in order to shape the sub

jects' academic behaviors toward their best possible performance.
On the first day of the note-only phase, the teachers informed
the subjects of the possibility of obtaining the notes for doing
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better in the two academic areas.

In addition, the children were told

the note was to be taken home and shown to the parents.

No mention

was made to the children of how well they would have to perform to
receive a note.
The teachers were then instructed to give no verbal attention or
praise when dispensing notes to the subjects.

This was necessary to

reduce the probability of the teacher's increasing her frequency or
consistency of socially reinforcing good academic performance and
thus causing improved performance through an unintended manipulation.
If the subject attained or exceeded the criterion in either
academic subject, he received a note promptly following his handing
the assignment in for correction.

The interval between handing in

the assignment and receiving feedback was the time it took the
teacher to compute the student's percentage correct, seldom exceeding
one minute.

When the criterion level was not reached, the subject

simply did not receive a note and no explanation was given.
The second experimental condition, called the note-consequation
phase, was similar to the first in all aspects except that the parents
were instructed in some basic techniques of behavior modification.
The first visit with the parents, in which instructions were given,
lasted less than 45 minutes.

Within this initial interview with the

parents, the experimenter also helped decide what to use as back-up
reinforcers and how to use them to consequate the children's improved
academic performances as indicated by the notes obtained at school.
Following the first instructional meeting with the parents, the
experimenter visited them for half-hour sessions once a week.

These
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meetings were held to discuss what had happened the previous week,
answer their questions, offer advice, make modifications in their
procedure, and praise them for following previous instructions.
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EXPERIMENT I:

PAT

METHOD
Subject
Pat was a seven-year-old second grade girl.

She was an only

child and lived at home with her parents, who were separated two weeks
before the completion of the experiment.
mathematics and spelling was very poor.

Her performance in both
It was for these and other

academic reasons that she had been recommended by the principal to
serve as a subject.

Pat's performances in mathematics and spelling

were the dependent variables in Experiment I.
Procedure
Baseline. As in the description of the general procedure, base
line conditions consisted of the recording of data concerning the
subject's academic performance under usual circumstances.

This

phase lasted 14 days.
Note-only. The note-only phase was begun on day 15 and involved
the subject's receiving immediate feedback in the form of a note for
acceptable performances in either or both of the two academic areas.
Throughout this phase, the criterion levels were unchanged.

Within

the note-only phase, Pat was required to achieve or surpass 8% correct
responses in mathematics in order to obtain a note and 16% correct
responses in spelling.
Note-Consequation.

The note-consequation phase was initiated

on day 25 and involved interviewing the parents and instructing them

15
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in some basic behavior modification techniques.

They agreed to con

sequate Pat's notes by praising her, by pinning her notes up on a
bulletin board in the home for visitors to see, and by reading to her
at night.

During day 25 through day 28 of the note-consequation

phase, the criterion for a mathematics note remained at 8%, while the
criterion for a spelling note was raised to 19%.

These levels were

then changed, and for days 29 through 32 they were 39% and 22% for
mathematics and spelling respectively.

They were increased again on

day 33 to 62% and 57%, and again on day 36 to 67% in both mathematics
and spelling.

RESULTS AND DISCUSSION
Baseline data, shown in Fig. 1, indicate that Pat was capable
of good work (day 3) in mathematics, but during most of the baseline
phase her performance was at 0%, correct responses.

During this phase

her mean percentage of correct responses in mathematics was 14%.
Within the baseline phase, Pat exhibited a better average performance
in spelling than in mathematics; however, her performance in both
areas was poor.

Her mean percent of correct responses in spelling

during baseline was 25%.
During the note-only phase Pat's mean percentage of correct
responses for mathematics was 0%, and her mean for spelling was 18%.
The low percentage of correct responses recorded in this and the
previous phase was the result of both her failing to complete assign
ments and her making many errors.

Apparently the notes alone, with

no social or back-up reinforcers, -were not sufficiently strong con
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sequences to affect the academic responses upon which they were con
tingent.
During the note-consequation phase, when Pat's parents received
instructions from the experimenter and provided back-up consequences
for her notes, there was a general increase in the quality of Pat's
spelling responses.

Also, during the note-consequation phase, Pat's

mathematics performance fluctuated over a wide range, but the vari
ability decreased, and the quality increased as the phase continued.
Her mean percentage of correct responses in spelling under this con
dition rose to 63%, and her mean in mathematics rose to 78%.

For the

last eight days of the experiment the percent of correct responses in
both academic areas was above 40%, where it had been below 40% for
almost all of the preceding two phases.

Thus, it is apparent that

immediate feedback when combined with the systematic consequation of
Pat's academic behavior by her parents served to improve her class
room performance.
It is interesting that the separation of Pat's parents did not
have an adverse effect on her academic performance.

This event could

commonly be called a "traumatic" experience in which a decline in a
student's academic quality would not be unusual.

The fact that there

was no adverse effect suggests that when systematic contingencies are
applied improved atademic responding can be maintained.
As pointed out in the general procedure, the rationale for
determining the subjects' performance relative to the class was to
ascertain whether changes in their absolute performance was due to
fluctuation in assignment difficulty or not.

It can be observed that
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her relative performance data support the findings of her absolute
performance data; as Pat's percentage of correct responses increased
there was a corresponding decrease in the proportion of the class
scoring higher than she.

This negative correlation suggests that the

absolute data are a valid index of her academic performance, and that
changes in her performance were not due to changes in the difficulty
of assignments.

As can be seen on Fig. 1, 96% or more of the class

always scored higher than Pat in both mathematics and spelling during
the baseline and note-only phases.

However, within the note-conse

quation phase on the average only 42% of the class scored higher than
she in mathematics, and on five occasions no one scored higher.

In

spelling during the note-consequation phase an average of only 36% of
the class scored higher.
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EXPERIMENT I I :

JIM

METHOD
Subject
Jim was a six-year-old first grader living at home with both
parents, two younger sisters, and an older brother.

His teachers

described his classroom attitude as uninterested and lazy.

Since

Jim's two most difficult subjects were mathematics and reading, his
performances in these two areas were selected as the dependent vari
ables in Experiment II.
Procedure
Baseline. His scores in the two academic areas were recorded
under baseline conditions described in the general procedure.

A tape

recorder was placed in the subject's home on day 4, and, as indicated
earlier, because of its misuse by the parents, no objective data were
obtained from the tapes.

Because no data were obtained from the

recordings, and the recorder's presence in the home appeared to have
no effect upon the dependent variables, the academic performance data
during the presence of the recorder are not presented as a separate
phase.
Note-Only.

The note-only condition was initiated on day 13 and

continued through day 20.
day 15.

The recorder was removed from the home on

On days 13 through 15 under this condition, Jim received a

note for his mathematics work if he got 47% or higher correct, and
one for reading if he reached 15% or higher.

On days 16 through 20,

19
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the criteria for obtaining notes were raised to 55% correct for
mathematics and 36% for reading.
Note-Consequation. When the experimenter interviewed Jim's
parents at the beginning of the note-consequation phase, it was dis
covered that they were already providing very appropriate conse
quences when Jim brought home a note.

They praised Jim when he

brought home a note and placed it on a family bulletin board in the
kitchen.

They also allowed him to stay up one half hour later on

week nights when he came home with a note, and to watch television
until late on Saturdays for a good week's collection of notes.

Other

privileges were periodically allowed him, including going to the
store and going with his father for a ride.

The only change suggested

by the experimenter was that the parents not pay any attention to him
for not bringing home a good behavior note.

They had been responding

to him on a note-less day by asking him the reason and telling him
that they were disappointed in him.

This change was made because it

was felt that the attention might tend to serve as a mild reinforcer.
During the note-consequation phase the criteria for earning a
note for mathematics work was 87% of the assignment correct (days 21
through 24) and 89% correct (25 through 39).

The criteria for

earning notes in reading were 47% on days 21 through 24, 68% on days
25 through 29, and 83%, on days 30 through 39.

RESULTS AND DISCUSSION
Figure 2 indicates the low percentage of correct responses Jim
emitted in mathematics and reading under baseline conditions.

His

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

mean percentage of correct responses under baseline conditions for
mathematics and reading were 52% and 13% respectively.

Since Jim

completed all assignments, his low scores were the result of incorrect
responses within the assignments.

It can also be seen that the per

centage of the class scoring higher than Jim (recorded occasionally)
was quite high, at 92% and higher.
Following the initiation of the note-only phase, Jim's percentage
of correct responses in both academic areas began to increase.

By the

end of this condition he had scored as high as 73% correct in reading
and 93% correct in mathematics, with as few as 14% of the class
scoring higher than he.

His mean percentage of correct responses was

84% in mathematics and 63% in reading.

It was suspected that Jim's

parents were applying appropriate consequences at home, but no con
tact was made with them during this phase except concerning the tape
recorder.
When the parents were interviewed at the outset of the note-con
sequation phase and it was discovered that they were, indeed, pro
viding very appropriate consequences, they were asked to continue.
As can be seen in Fig. 2, the percentages of Jim's correct mathe
matics and reading responses each reached 100%, on three different
occasions in the note-consequation phase of the experiment.

With one

exception (reading, day 32) his scores in both academic areas were
above 80% correct for the last two weeks of school.

The mean per

centages of correct responses in mathematics and reading during the
note-consequation phase were 88% and 87% respectively.

During this

phase the subject scored as high or higher than the rest of the class
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on several occasions in both areas, something he had never been
observed to achieve under baseline conditions.
It appears that the combination of immediate token reinforcers
and subsequent back-up reinforcers at home brought about a consider
able improvement in both of Jim's academic behaviors.

Unfortunately

it is impossible to determine whether the immediate feedback alone
could have affected the behavior.
Figure 2 shows-that as Jim's percentage ofcorrect

responses in

creased the percentage of the class scoring higher than he decreased.
With this negative correlation between Jim's absolute performance and
his relative performance it is assumed that the absolute performance
was a valid measure of the quality of his academic behavior.
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EXPERIMENT I I I :

SHERRY

METHOD
Sub ject
Sherry was a nine-year-old, fourth grade student.
home with both parents and an older brother.

She lived at

Social studies was

Sherry*s poorest subject, and for this reason her performance in that
area served as one dependent variable.

Her performance in social

studies was determined on the basis of her responses to periodic quiz
questions provided by the teacher.

As in the case of the other two

subjects, performance in mathematics was the other academic response
selected as the second dependent variable for Sherry.
Procedure
Baseline.

This condition consisted of maintaining class proce

dures as discussed in the method section.

A tape recorder was placed

in Sherry's home on day 5, as indicated on Fig. 3.

Due to difficul

ties similar to those encountered in Experiment II, no objective data
could be obtained from the tapes.

Since the presence of the recorder

in the home had no apparent effect on the dependent variables, all
baseline data are indicated rs a continuous line.
Note-Only.

The note-only phase was begun on day 17 (see Fig. 3)

and lasted through day 25.

Since no data had been gained from the

tape recorder, it was removed from the home on day 20.

During this
v

phase, Sherry obtained a note to take home every time she reached or
exceeded the criterion of 46% correct in mathematics and 37% correct

23
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in social studies.
Note-Consequation.

The note-consequation phase was initiated on

day 26 and continued until the last day of school, day 42.

On the

first day of this phase the experimenter instructed Sherry's parents
in the use of some basic behavioral principles.

It was decided that,

in addition to praising Sherry for the notes, her parents should have
her use the notes to "buy" time outside with her friends.

When she

brought home one note she could play outside until the evening meal,
and for two notes she could also go outside after eating.

Sherry

reported to her parents when no assignments had been given in a
subject area, and on days when only one note could be, and was,
earned she was allowed to go out to play both before and after the
evening meal.

When no notes were possible, the preceding day's

privileges, if any, were again granted.

On-weekends if she earned

80% or more of the possible notes for that week she could play out
side both Saturday and Sunday.

When she earned 65%-79% of the

possible notes she could play outside one day; for anything less than
this she remained inside the house for the weekend.
During the note-consequation phase the criterion level for
receiving a note in mathematics was 46% correct responses on days 26
through 29, 56% on days 30 through 34, 75% on days 35 through 37,
and 85% on days 38 through 42.

In social studies the criteria for

those same days were 38%, 45%, 66%, and 72% correct responses
respectively.
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RESULTS AND DISCUSSION
Figure 3 reveals that Sherry's performance remained low through
out the baseline and note-only phases.

Her mean percentages of

correct responses during the baseline phase were 477» in mathematics
and 37% in social studies.

Under the note-only condition Sherry's

mean percentages of correct responses for mathematics and social
studies were both 38%.

Her relative class standing in the first two

phases included performances in which 92% to 100% of the class
scored higher than she in mathematics.

In social studies 96% to 100%

of the class scored higher than Sherry in the first two phases of the
study.
The immediate feedback given the subject without any programmed
parental consequation (note-only phase) did not have an enhancing
_. effect upon Sherry's performance in either academic area.
From the beginning of the note-consequation phase, as can be
seen on Fig. 3, there was a general increase in the subject's quality
of performance in both academic areas.

The only exceptions were in

social studies on days 28 and 29 when she missed all of the questions.
This may be viewed as a "test" of the new home contingencies by
Sherry, who had a history of getting "her own way".

Days 28 and 29

were a Thursday and a Friday, so Sherry lost her privilege of going
outside to play on both of these two days plus that weekend.
Following this, it is observed that her performance in social studies
increased sharply.

Sherry's mean percentage of correct responses

during the note-consequation phase was 81% in mathematics and 61% in
25
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social studies.

These means are much greater than those recorded for

either of the two previous phases.
Correlated with this improvement in Sherry's individual perfor
mance was an improvement in her relative class standing.

The per

centage of the class scoring higher than Sherry in mathematics de
creased from 100% in the first two phases to 0% in the note-conse
quation phase.

At one point in the note-consequation phase (day 40)

only 28% of Sherry's class scored higher than she did in social
studies.

Thus, it can be observed that the percentage of Sherry's

class scoring higher than she decreased noticeably in both academic
areas under the note-consequation conditions.

As in the two previous

experiments a negative correlation can be observed between absolute
and relative performance data, indicating that the absolute data are
validly representative of the quality of Sherry's academic responses.
As the data in Fig. 3 attest, Sherry's academic performance in
two subject areas improved through the use of systematic parental
consequation coupled with the immediate feedback supplied to her.
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GENERAL DISCUSSION
As the data indicate, immediate feedback alone, without in
structing the parents in techniques of behavior modification, was not
sufficient to increase two of the subjects' academic performances.
This result is comparable to Sluyter's (1969).

However, it is in

teresting to note that one subject's academic performances improved
noticeably when immediate feedback was programmed without discussing
operant conditioning with the parents.

Since it was discovered that

the parents had initiated their own consequation of the subject's
academic responses, it is likely that in this case too the home
contingencies were responsible for the improved performance, but the
design of the experiment did not permit separation of the effects of
simple immediate feedback from those of parental home consequation.
Had there been a phase in which the subject received immediate feed
back but did not take it home, the effects of immediate feedback to
the subject alone could have been assessed.
In each of the three subjects' experiments, their academic per
formances were improved by providing them with immediate positive
feedback coupled with the parents applying appropriate contingencies
at home.

The implications to education, especially in the elementary

schools, are obvious.

Specialists, to whom underachievers are often

sent, might be more effective in improving some students' academic
performance by arranging for the classroom teacher and the parents to
provide the help that the child needs.

This could be accomplished

by training the teacher to supply the student with immediate, or even
27
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delayed (Sluyter, 1969), positive feedback concerning his daily
academic performance in one or two subject areas.

Also, the special

ist could train the parents to apply appropriate contingencies when
their child brought home the daily report.

In occasional cases

counseling of the parents might even be unnecessary; just providing
the child with positive feedback to take home would be sufficient for
some parents (e.g., Jim's) to begin appropriate consequation spon
taneously.
Using the above procedures in a school setting would be quite
dissimilar from customary educational practices.

Typically, feedback

concerning a student's school behavior is provided in the form of a
report card which is sent home with the child only four to six times
per school year.

These reports contain evaluations on many classes

of behavior, and in the case of the academic underachiever the
majority of these evaluations are negative.

Also, any contingencies

applied by the underachiever's parents would be so far removed
temporally from the actual classroom responses that little, if any,
modification of those responses would result.
Thus a technique has been demonstrated whereby the academic per
formances of three elementary school children were improved where
conventional methods of providing the parents and child with infre
quent report cards had yielded no improvement.

Perhaps further

research will suggest that, to assist the academic underachiever,
use of this technique be employed on a larger scale.
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FIGURE LEGEND

Figure I

Pat's percentage of correct responses and relative per
formance (checked intermittently) in two subject areas
under three conditions.

Figure 2

Jim's percentage of correct responses and relative per
formance (checked intermittently) in two subject areas
under three conditions. The "R" indicates the days a
tape recorder was present in Jim's home.

Figure 3

Sherry's percentage of correct responses and relative
performance (checked intermittently) in two subject areas
under three conditions. The "R" indicates the days a
tape recorder was present in Sherry's home.

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

N ote-O nly

B aselin e
100

■a
*

* * a
o

□

*

N o te-C o n seq u atio n

a

*

80

% of
correct
responses:

60

m a t h ■■■
s p e l l i n g ......

tu

A

g 40

%
of
class sc o r

U
a.

ing h ig h e r:
m ath
*

v

20

sp ellin g

i—

O

14

24

41

DAYS
Fig. 1
Pat's percentage of correct responses an d relative performance
i n t e r m i t t e n t l y ) in two s u bj e ct are a s u n d e r three c o n d it i on s .

(checked

□

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

B aseline

N o te-O n ly

N o te-C o n seq u atio n

100

% of
correct

80

responses:
m ath

readings
60
%
ui
O
BC

lil
0.

off

c l a s s scoring
h ig h er:

40

m ath

*

read in g

a

20

12
R-

20

39

DAYS

Fig. 2
J i m ' s p e r c e n t a g e of co r r e c t r e s p o n s e s a n d r e l a t i v e p e r f o r m a n c e (chec ke d
intermittently) in two subject areas under three conditions.
The "R" i n d i c a t e s
the days a tape r e c o r d e r w a s p r e s e n t in J i m ' s home.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

lOO

B aselin e
a

N o te-O n ly

a
*

*

D *

N o te-C o n seq u atio n

80

% of
correct
responses:
math<

60

social
studies-

% of
class sc o r
ing h ig h e r :
20

m ath

*

social
stu d ies o
16

42

25

DAYS
Fig. 3
Sherry's percentage of correct responses
i n t e r m i t t e n t l y ) in two s u b j e c t a r e a s u n d e r t h r e e
the days a tape r e c o r d e r was present in Sherry's

and relative
conditions.
home.

performance (checked
The "R" indicates

REFERENCES
Allen, Eileen K . , and Harris, Florence R. Elimination of a child's
excessive scratching by training the mother in reinforcement
procedures. Behavior Research and Therapy, 1966, 4, 79-84.
Allen, Eileen K . , Hart, Betty M., Buell, Joan S., Harris, Florence R.,
and Wolf, M. M. Effects of social reinforcement on isolate
behavior of a nursery school child. Child Development, 1964,
34, 511-518.
Ayllon, T., and Azrin, N. H. Reinforcer sampling: a technique for
increasing the behavior of mental patients. Journal of Applied
Behavior Analysis, 1968, _1, 13-20.
(a).
Ayllon, Teodoro and Azrin, Nathan.
Appleton-Century-Crofts, 1968

The Token Economy.
(b).

New York:

Ayllon, T., and Haughton, E. Modification of symptomatic verbal
behavior of mental patients. Behavior Research and Therapy,
1964, 2, 87-97.
Bostow, Darrel E., and Bailey, J. B. Modification of severe dis
ruptive and aggressive behavior using brief timeout and rein
forcement procedures. Journal of Applied Behavior Analysis,
1969, 2, 31-37.
Chalfant, J. C., and Nitzman, M. M. A social reinforcement technique
for the classroom management of behavior disorders. Exceptional
Children, 1966, 32, 185-191.
Hall, R. Vance, and Broden, Marcia. Behavior changes in brain-injured
children through social reinforcement. Journal of Experimental
Child Psychology, 1967, 5, 463-479.
Harris, F. R., Johnston, M. K., Kelley, C. S., and Wolf, M. M.
Effects of positive social reinforcement on regressed crawling
of a nursery school child. Journal of Educational Psychology,
1964, 55, 35-41.
Hart, B. M., Allen, K. E., Buell, J. S., Harris, F. R., and Wolf,
M. M. Effects of social reinforcement on crying. Journal of
Experimental Child Psychology, 1964, 1_, 145-153.
Hawkins, Robert P. The public school classroom as a behavioral
laboratory. A paper presented at the American Psychological
Association Convention in Washington, D. C., September, 1967.

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

Hawkins, Robert P., Peterson, Robert F., Schweid, Edda, and Bijou,
Sidney W. Behavior therapy in the home: amelioration of
problem parent-child relations with the parent in a therapeutic
role. Journal of Experimental Child Psychology, 1966, 4, 99-107.
Homme, L. E., deBaca, P. C., Devine, J. V., Steinhorst, R . , and
Rickert, E. J. Use of the premack principle in controlling the
behavior of nursery school children. Journal of the Experi
mental Analysis of Behavior, 1963, 6, 544.
Hopkins, B. L. Effects of candy and social reinforcement, instruc
tions, and reinforcement schedule learning on the modification
and maintenance of smiling. Journal of Applied Behavior
Analysis, 1968, _1, 121-129.
Kale, R. J., Kaye, J. H . , Whelan, P. A., and Hopkins, B. L. The
effects of reinforcement on the modification, maintenance, and
generalization of social responses of mental patients. Journal
of Applied Behavior Analysis, 1968, _1, 307-314.
Kanfer, Frederick H. Incentive value of generalized reinforcers.
In Edward L. Wike (Ed.), Secondary Reinforcement: Selected
Experiments. New York: Harper and Row, publishers, 1966.
Lovaas, Ivar 0., Schaeffer, Benson, and Simmons, James Q. Building
social behavior in autistic children by use of electric shock.
Journal of Experimental Research Personality, 1965, _1, 99-109.
Lovitt, Thomas, C., and Curtiss, Karen A. Academic response rate as
a function of teacher and self-imposed contingencies. Journal
of Applied Behavior Analysis, 1969,
49-53.
Lovitt, Thomas C., Kunzelmann, H. P., Nolen, Patricia A., and Hulten,
William J. The dimensions of classroom data. Journal of
Learning Disabilities, 1968,
20-31.
Madsen, Charles M . , Becker, Wesley C., Thomas, Don R., Koser, Linda,
and Plager, Elaine. An analysis of the reinforcing function
of "sit down" commands. In R. K. Parker (Ed.) Readings in
Educational Psychology. Boston: Allyn and Bacon, (in press)
Millenson, J. R., Principles of Behavioral Analysis. New York:
The Macmillan Company, 1967.
O'Leary, K. Daniel, Becker, Wesley C., Evans, Michael B., and
Saudargas, Richard A. A token reinforcement program in a
public school: a replication and systematic analysis.
Journal of Applied Behavior Analysis, 1969, 2, 3-13.
Patterson, Gerald, and Gullion, M. Elizabeth. Living With Children.
Champaign, Illinois: Research Press, 1968.

R ep ro d u ced with p erm ission o f th e copyright ow ner. Further reproduction prohibited w ithout perm ission.

Phillips, Elery L. Achievement Place: token reinforcement proce
dures in a home-style rehabilitation setting for "pre-delin
quent" boys. Journal of Applied Behavior Analysis, 1968, 1,
213-223.
Schwartz, M. L. and Hawkins, R. P. Application of delayed condi
tioning procedures to the behavior problems of an elementary
school child. In R. E. Ulrich, T. J. Stachnik, and J. H. Mabry
(Eds.) Control of Human Behavior, Vol. II: From Cure to Pre
vention. Glenview, Illinois: Scott, Foresman, and Company,
(in press)
Sherman, James A. Use of reinforcement and imitation to reinstate
verbal behavior in mute psychotics. Journal of Abnormal
Psychology, 1965, 70, 155-164.
Sluyter, David J. "Parental Consequation of School Behavior."
Unpublished Master's thesis, Western Michigan University,
Kalamazoo, Michigan, June, 1969, 1-33.
Smith, C. D., Campbell, Don, and Jinkins, David. Tokens as rein
forcers to increase reading and multiplication skills. School
Applications of Learning Theory, (in press)
Staats, Arthur W., and Staats, Carolyn K. Complex Human Behavior.
New York: Holt, Rinehart, and Winston, 1964.
Thomas, Don R., Becker, Wesley C., and Armstrong, Marianne.
Production and elimination of disruptive classroom behavior by
systematically varying teacher's behavior. Journal of Applied
Behavior Analysis. 1968, 1_, 34-45.
Ullmann, Leonard P., and Krasner, Leonard. Case Studies in Behavior
Modification. New York: Holt, Rinehart and Winston, Inc., 1965.
Ulrich, Roger, Stachnik, Thomas, and Mabry, John. Control of Human
Behavior. Glenview, Illinois: Scott, Foresman and Co., 1966.
Wahler, Rogert G., Winkel, Gary H . , Peterson, Robert F., and Morrison,
Delmont C. Mothers as behavior therapists for their own chil
dren. Behavior Research and Therapy, 1965,
113-134.
Walder, L. 0., Breiter, Cohen, Shlomo L., Daston, Paul G., Forbes,
James A., and Mclntire, Roger W. Teaching parents to modify
the behavior of their autistic children. A paper presented at
American Psychological Association, New York, September, 1966.

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

Wickes, I. G. Treatment of persistent enuresis with the electric
buzzer. In R. Malott, D. Whaley, and R. Ulrich (Eds.) Analysis
of Behavior: Principles and Applications, Dubuque, Iowa:
William C. Brown Book Co., 1967.
Willock, C., and Bushell, Donald Jr. Some effects of "back up" rein
forcement in reading behavior. Journal of Experimental Child
Psychology, 1967, 5^, 50-59.
Wolf, M. M . , Birnbrauer, J., Williams, T., and Lawler, J. A note on
apparent extinction of the vomiting behavior of a retarded child.
In L. Ullmann and L. Krasner (Eds.) Case Studies in Behavior
Modification. New York: Holt, Rinehart, and Winston, Inc., 1965.
Zimmerman, E. H., and Zimmerman, J. The alteration of behavior, in a
special classroom situation. Journal of the Experimental
Analysis of Behavior, 1962, jj, 59-60.

R ep ro d u ced with p erm ission o f th e copyright ow ner. Further reproduction prohibited w ithout perm ission.

